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© CONTACT LENS MATERIAL AND CONTACT LENS. 

® A contact tens material comprising a copolymer prepared from a moncmer mixture containing as the 
essential ingredient a siloxane ofigomer of formula (I) and/or another sfloxane oligomer of formate (ir ; and a 
contact lens made from the copolymer (I), wherein k is an integer of 1 to 3. Ms 0 or 1. m is an intefler cl D to3 
n Is an integer of 9 to 189, Me represents CH* and Ri represents (a)., wherein Ra represents H or Me, {M) 
wherein k Is an integer of 1 to 3. Ms 0 or 1, m is an Integer of 0 to 3.p*q is an integer of 11 to 139 novlded 
ttatp*0andqa0,Me represent CH a . Ph represents (b), and Ri is as defined in formula (I). 
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TECHNICAL FIELD 

The present Invention relates to a com** lens material and a contact M More_ * «**■ 
to a rtgldoontact tens material having oxygen permeability and a contact Ions produced from sa* ngid 
5 contact lens material. 

TECHNICAL BACKGROUND 

In general, contact lenses are largely classified into hard contact lenses and soft contact len»«. and 
preferred are those hard contact ranees which have high shook resistance or impact resstence. As a. hart 
contact tens material having Improved shock resistance, then* has been P^f^J^^;-.. ^ 
material composing a a copolymer composed mainly of a siioxane oligomer **»M™Q formula jjQwJ 
at least one monomer component selected from a fluorine^onfanlng (meth)acfytete and a sdioone- 
containlng (meth)acrylate (Japanese Unexamined Patent Publication No. 63-305113). tn the presen: speci- 
fication, ftie term ■jmethjacrytete* refers to be* acrytete and methacrylate. 
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(wherein t is an integer of 1 0 to 200, Me is CH», Ri is 



Ro 
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-C-N-(CH 2 ) 6 -N-C-0-CH 2 CH 2 -0-C 
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I * 

H B I 2 < b > 

N-C~0-CH 2 CH 2 -0-C 

0 




Me Me 



fin which Fb = H or Me)]- „ 

Being excellent In oxygen permeebffiiy. the above conventional hard contact lens has not yet teen fully 
satisfactory with regard to the shock resistance due to the use of the siioxane oligomer of the abov> formula 
nil), it has therefore been desired to develop a contact lens material having excellent oxygen perrreability 
and further improved shock resistance. 

The present invention has been made to overcome the above problem. And it re an object of tne 
present invention to provide a contact tens material having both sufficient oxygen permeability and sufficient 
shock resistance necessary for actually fitting on or wearing a comet lens, and a contact lens *oduced 
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DISCLOSURE OF THE INVENTION 



The present invention has been made in order to achieve the above object And the present Invention 
characteristically provides a contact lens material comprising a copolymer obtained from a moncmer 
a mixture containing, as an essential component a alloxans oligomer of the following formula (I) anl'or a 
siloxane oligomer of the following formula (II). and a contact lens produced by processing the above oittact 
lens material. 
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go [wherein k is an Integer of 1 to 3. I ts O or 1» m Is an integer of O to 3. p+q Is an integer of 1 1 to 139 
(provided that psO and qfcO), Me is CH 3 . Ph is 



65 



end Ai is as defined in the formula 0)1 
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MOST PREFERRED EMBODIMENTS FOR WORKING THE INVENTION 
The present invention win be detailed hereinafter. 

-me snoxane ofigomerfs) of the above formula (1) and/or the above formula ^J^^rf^ 
s invention is/are essential since these work to achieve an improvement in the shock resistance of tne 
' ^S'cSt tens material. Preferred are those which have a molecular ^jn *e ^*«™*> 
6.000. When the molecular weight to less than 800, the material cannot be imparted wrth siiffidei* rfiock 
resistance. When the molecular weight is more than 5,000. the material * made soft More profaned are 

those which have a molecular weight in the range of 1,000 to 5.000- 

Tna amount of the above sHoxane ©Ugomerfe) for use changes deponing uponthe tand amoun, eto. . 
of monomers used for the Improvement in oxygen fjermearxltty- In general, it is preferably 0.1 I to 1 * % by 
weloht r%- is used in this sense hereinafter) . When this amount exceeds 15 %, the resultant polyner is 
unde^rabiy Sable to easily undergo plastic deformation. When it is less than 0,1 %. "^ably ; no «*<* » 
produced on the improvement in shock resistance. The above amount Is particularly preferably 2 * = 1 %- 

In the present invention, the monomer mixture for the copolymer contains at least one si oxarryl (rnoth£ 
acrytete (to be referred to as -Sl(M)A« hereinafter) and at least one fluormeK»rrtaining (meth)acrylat j (to be 
referred to as rt F{M)A hereinafter) In addition to the above siloxane ongorner(s). 

The 6I(M)A used m the present invention is selected from trimemyislk^irnethylsilylpropyl (cnemh 
acrylate. bio(trlmethyteiloxy)met^lsilylpropyl (meth)acrylata, tn^Mmotrry1sita>cy (rneth)* c.-yiate, 

blsFbisrtrimetrryl^^ (memjacrytete, bis(^memy!iitoxyh 

rnethylsiloxarrylmorwpemarr^thyldtellw (meth)acrylate r bis- 

(pentamethyidisitox^ <mem)acryiate, eta In the present in- 

vention, these are used alone or in combination. 

TOs Si(M)A is used to obtain a contact lens imparted with high oxygen permeability. The amount 
thereof for use is preferably 15 to 50 %. When this amount is less than 15 It is difficult to ottein the 
desired oxygen permeabinty. When it is more than 50 %. the copolymer is possibly softened- The amount 
of the Si(M}A is particularly preferably 18 to 35 %. and preferred Is tts(«memyrslloxy)slkloropy1 
methacrylate. 

The F(M)A used in the present invention is selected, for example, from ^2,2-trrftooroethyl (roeth)- 
scrylate, 2^^^.^-hexafluoioisopropyl (methjacrylate, 2^A4A4^ptaflucrobirtyt (methacrylate. 
a2 I 3A4A5,5,6 l o\7J.8.&S-p^ (methjaorylato, 2A3A4,4.5 l SA6,7,7 1 8A3,9-hex- 

adecafluorononyl (meth)acrylate. parfluartxxtyletrryloxy^^ (meth)acry1ate. perfTuoroocty a-iiylox- 
yethytene (meth)acrylate, etc- in the present invention, these are used atone or in combination. This F(W)A 
not only contributes to ^improvement in oxygen permeability of the resuftent contact lens material, Sot also 
contributBs to Improvement In shock resistance of the resultant contact tens material as a resuil of its 
excellent compatmilrty with the siloxane oligomer and the consequent promotion of disperse of the 
siloxane oligomer. The amount of the F(M)A for use is preferably 15 to 60 *>- When this amount is las than 
15 %. the oxygen permeability is extraordinarily decreased. When It exceeds 60 %, the contact lend 
material is made soft It is preferably 25 to 52 %, and the use of at least two out of the above F|lW)A'« Is 
40 more preferred. 

The monomer mixture to be copolymenred in the present invention may further contain the * ©flowing 
monomer as required in addition to the above-specified monomers- Examples of such a monomer are afeyl 
(meth)acrylate (to be referred to as "R(M)A B hereinafter), a rrydrcphWc monomer, a crossKnking monomer, 

45 ^The above R(M)A may be Incorporated In order to obtain a contact tens material having improved 
hardness The R(M)A is selected, for example, from methyl methacrylate. ethyl mBmacryla*. propyl 
methacrylate. isopropyl methacrylate, butyl methacrylate, cyclohexyl methacrylate, 4-tert-butyIq clohexyl 
methacrylate, etc These are used atone or in combination. The amount thereof for use Is preteraM , 3 to 20 
% When this amount Is less than 3 %. no effect is produced on improvement in the hardness. When it 
so exceeds 20 %, the oxygen permeabiBty is extraordinarily decreased. This amount Is particularly preferably 

4 to 16%. , , . 

The hydrophilic monomer may be used to increase the water wettability of the contact lens material 
produced end Improve a Ions fitting sense. The hyoVophffic monomer Is selected, for exempts, from 
unsaturated carboxync acids, unsaturated amides and unsaturated cydic lactams, which are used done or 
as in combination. Further. In order to improve the hardness and processabirrty of the contact lens mstarial by 
improving the compatibility of me siloxane oligomer, ft is preferred to use a combination of at iaast one 
unsaturated carboxyCc add with at least one unsaturated amide. 

Examples of the unsaturated carboxytfc acids ef© ecrytto acid, methacrylic acid, etc^ and exz/npies of 
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the unsaturated amides are acryfamide, rriemaaylarnide, N.N-dimethylmeihacryleniWs. W- 
dimethylacrylarriide, eta Further, examples of the unsaturated cyclic lactams am pyrrofktone, eti:. The 
amount of the hydmphffic monomer tar use Is preferably 2 to 20 %. When this amount is less man 2 *>, no 
sufficient water wettability is obtained. When It exceeds 20 %, undesirably, not only the oxygen pern ieabil- 

s Ky Is decreased, but also the copolymer is made soft and further, the contact lens material is sememes 
made turbid. This amount is particularly preferably 3 to 16 %. 

The above crossllnklng monomer is selected from tf{mem)acrytetes or di(melh)acrylates of a dhydnc 
or polyhydrfc alcohols, such as ethylene glycol di<meth)acrylate, dfethyiene glycol rt(meth}atfylate, 
triethyiene glycol dKrnemjacryiate, tetraethyterte Glycol di(meth)acrylate. polyethylene glycol di(.T.eth> 

to aery late, titnethylolpropane tri(meth)acrylate r 2-hydroxy-1 ^imethacryloxypropane. eta Furtnei. allyt 
(meth)acrylatB may be also used- These crosslinking monomers may be used alone or in combinatlcn The 
crossOnking monomer is used in order to Improve the contact lens material in hardness. Trie amount erf the 
crosslinking monomer tor use ts preferably 0.2 to 15 %. When this amount is less than 0.2 %, the resultant 
contact lens is soft When it exceeds 1S %. the lens material is sometimes liable to be fragile and poor In 

75 processabilrty, or the resultant lens Is somefimes liable to fracture* This amount is particularly preferably 1 .5 
to 8%. 

Being produced by any one of known polymerization methods, the copolymer forming the cents lens 
material of the present invention is particularly preferably produced by a bulk polymerization method As a 
polymerization initiator for this polymerization, those which are known as a general radical generation agent 

so can be used. The potymerfaation initiator is selected from peroxides such as teuroyl peroxide, c^tiene 
rrydroperoxide. bis^tBrtbutyteyclohexyl peroxide, etc.. and azo compounds such as azobisisobutyr iciHrile. 
azoblsdimethylvalBronitrile, etc. Of these, azobiefeobutyronltrile la preferred. The amount of the polyinsriza- 
fion initiator for use is 0.05 to 0.8 % based on the total weight of me monomers- 

The contact lens material of the present invention can be obtained in the state, tor example, of 5 iod or 

2s a button by homogeneously mixing me above monomer components, casting the resultant mixture ixlution 
into a mow made of a metal, glass, plastic. ea% closing the mold, elevating the temperature In a ccinstamV 
temperature bath stepwise or continuously in the temperature range between 25* C and ISO O and 
completing the polyrnerizafiori approximately for 5 to 144 hours. In addition, it is preferred to carry out the 
polymerization after an inert gas such as nitrogen, argon, etc.. Is substituted for air in the solution and the 

30 mold is closed. The resultant copolymer as a contact lens material is finished into the form of a le>» by a 
conventional contact lens processing method, ije. mechanical processing procedures such as wttng, 
pofishlng, etc In the alternative, the contact lens of the present invention may be produced by casifrig the 
monomer mature Into a mold having a predetermined radius of curvature, whereby the monomer Tcdure 
can be directly formed into a lens. In the present Invention, a photopolymerlzatlon method using ul mvfolet 

as light etc.. may be also employed. 

Examples of the present invention will be described below, to which the present invention shal not be 
Bmlted- Physical property values and "indices shown In Examples and Comparative Examples belcv, were 
obtained by the following methods. 

Oxygen permeability coefficient A test piece having a thickness of 0.2 mm was measured in n 0.9 % 

40 physiological saline at 35 *C with a film oxygen transmissometer of Seika type supplied by Rikaselki <dgyo 
K.K. 

Shock resistance test A test piece having a diameter of 1 2 mm and a thickness of 2 mm was p .spared 
and subjected to a destructive test using a Dynstat tester supplied by Toyo Seiki Sofsakusho K.K. bi the 
test the test piece was evaluated on the basis of a shock resistance index when the energy requjretJ for the 
4S destrucCon of polymethyl methacryiate was taken as a shock resistance index of 100. 

[Bcemple 1] 

&6 Percent of a sMoxane oligomer [oligomer of the formula (I) wherein R2 = H. k = 3. £ *» 1, m = 3, 
so and n <= 12] ("S-1" hereinafter), KM % of trisf^memylsUoxy)sflylpropyl methacryiate C$ii n henonafter), 
41,5 % of hexaflvorclsopropyl methacryiate ( H 6F" hereinafter). 1 0S % of methyl methacryiate ("MMA" 
hereinafter). 11.6 % of methacryllc acid ("MA" hereinafter). 4.4 % of N.M^Bmetttytacrylanikii > TOX™ 
hereinafter), and 4.3 % of 24rydroxy-1 >dirr«1riacryloxypTopane ("HDMP W hereinafter) were mixed toijether. 
And as a polymerization initiator, 0.5 %, based on the total monomer weight, of asoteobutyronitrfle f AIBN" 
55 hereinafter) was added to the mixture, and a homogeneous mixture was formed. Thereafter, the mixture was 
poured into a tube made of polyethylene, and the tube was closed. And , the temperature of the mbciiire was 
continuously elevated as follows: The tube was kept In a constant-temperature water bath at 42-5 C for 72 
hours, ft was further temperature-increased continuously In a hot air dryer from 42S to 60* C for 1 4 hours. 

e 
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and men from 60 to 80* C for 10 hours. Thereafter ft was kpet at fiO* C for 10 hours, further- tempera* 
Increased from 80 to 100'c far 5 hours and kept at 100' C for 10 hours. Finally h was temp<**ure- 
Increased from 100 to 125* C for 10 hours. 

The resultant copolymer was colorless, transparent and optically uniform, and it also had excellent 
s machinablWy in cuffing, polishing, etc. Tne copolymer was measured for physical properties to swan 
oxygen permeability coefficient of 39 x 10"" [m!0 2 (STP)OTfcm^-s©c*mmHg3 and a shock resistance index 
of ^ ft was thus found that the copolymer was a contact lens material having good oxygen perrr&abllity 
and excellent shock resistance. 

70 [Examples 2 -331 

The procedures of Example 1 were repeated by the use of the monomer composition shown In Table 1 
in amounts shown In Table 1, whereby copolymers In these Examples were obtained. Each coporyr wr was 
measured for an oxygen permeability coefficient and a shock resistance index. Table 1 shows the results. 
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[Comparative Examples] 

Tne procedures of Example 1 were repeated by me use of the monomer composition shown m Table 1 
in amounts shown in Table 1. whereby copolymers in these Comparative Examples were obtained. Each 
copolymer was measured for physical properties in the same manner as in Example 1« Table 1 shows the 
results. 

In addition, the abbreviations used In Examples and Comparative Examples stand for the 1 allowing 
compounds, 

S10L siloxane oligomer 

5-1: ofigomer of the formula (I) In which Ra - H.k » 3. 1 ■ 1, m ■ 3, and n = 12. 

3-2: ofigomerof the formula (I) in which Rz = H, A = 0, m » 0, and n « 12. 

S-3: oligomer of the formula fl) In which Ra = CHa. k « 3, 1 = 1, m . « 3, and n - 13. 

S-4c oligomer of the formula, (i) fin which Ra ■ H. k » 3. 1 = 1. m - 3,andn = 21. 

oligomer of the formula (I) in which Ra = H, k = 3, i = 1, m = 3, and n = 55. 
S-Z: oligomer of the formula (III) m which Ra = (b), Ra = H, and t = 13. 

Sl(M)A: sikaxanyl (meth)acrylate 
Sli : Ws<mmethylslloxy)suylpropyl methacrylate 

Si 2 : bisf>imethylsiloxy)methyisiryipropyl methacrylate 

31s: trrnie^ylslloxydimethylsllylpropyl methacrytatB 

SI*: psrrtamemyldisilexanylmemyl methaorylate 

F(M)A: fluoriiie-contalnlng methacrylate 
6F: hexafluoroisop r opyl methacrylate 

3F: 2 t 2^trffluoroethyl methacrylate 

FOMA: perfluorooctytethytoxy propylene methacrylate 
FOIMA: perfluorcoctylemyloxyisorjropylerie methacrytete 
FQEMA: pertUiorooctytethyloxyethylene methacrylate 
R(M)A: alkyl (methjacrylate 
MMA: methyl methacrylate 
IPMA: isopropyl methacrylate 
CHMA: cyclohexyl methacrytete 
MA: methacrylic acid 

D* N^imethyiacrylamWe 
HDMP: a-hydroxy-1 >cfimethacrytoxypropane 
TMPT: trimemy Wpropane m'methacrylate 
1Q: ethylene glycol dlmemacrytete 

3Q; , triemylene grycol dimethacryiaie 
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Table 1 



HONOMER 




1 


2 


3 


Examples 
4 5 


6 


7 


8 


9 


10 


11 


COMPOSITION (wt.S) 
























CTOT 

Oi-UL 


<3, 1 
•J 1 

S-2 
S-3 

s-s 


B.6 


8.8 


8.7 


B.7 


8.7 


8.7 


8.7 


11 


5 


5.8 


5 


Si(K)A 


Sij 
Si 3 


19.1 


19.5 


20 


20 


20 


19.7 


19.7 


17 


25 


22 




3D 


F(ft)A 


BF 
3F 

FOMA 

FOIMA 

FOEMA 


41-5 42-4 


43 


43 


43 


37 
13 


37 
13 


35 
10 


34 
13 


37.5 
7 


40 


B(M)A 


MMA 
IPSA 


ID. 5 10.6 


11 


11 


11 


4.3 


4.3 


14-5 


12 


12 


12 


Hydrophilic 
.■onpddff 


MA 
DX 


11.6 
4.4 


9.8 
4.5 


B.7 
4.3 


8.7 
4.3 


8.7 

4.3 


8.7 

4,3, 


8.7 
4.3 


5.3 
3.7 


5 
4 


8.7 
- M 


5 
5 


Cross- 
linking 
ngnomer 


HDMP 
TMPT 

1G 
3G 


4.3 


4.4 


4.3 


4.3 


4.3 


4.3 


4.3 


3.5 


3 


2.5 


3 


PHYSICAL PROPERTIES 
Oxygen permeability 
coefficient 


39 


40 


38 


37 


40 


38 


37 


35 




43 


42 


Shock resistance 
index 


B8 


85 


82 


84 


85 


87 


85 


84 


81 


83 


El 



•Is conventional siloxaae oligomer 
♦2: x iO wll [rol0 2 (STP)cjfl/ca z -aec-nimHg] 



(to be continued) 
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Table 1 (continued) 
Examples 

MONOMER 12 13 U 15 lg 17 lfl 19 20 21 .22 

COMPOSITION (vt.5) 

SIOI S-l S 5 9 10 8 2 8 9 8 

5-2 

S-3 1 
S-5 



TS 


Si(H)A 


Si! 
Si 2 

«3 


23 


22 


25 


26 


25 


31 


15 


45 


30 


4G 


31 


v • 
eo 


F(M)A 


BF 
3F 

FOWA 

FOIMA 

FOEMA 


50 


38 


49 


SO 


23 


33 


50 


10 


30 


19 


:>0 


25 


R(H)A 


HMA 

IPMA 

CHHA 




IS 




10 


25 


15 


8 


28 


15 


20 


16 




Hydrophilic 
monomer 


MA 

K 


10 
5 


10 


12 




9 


8 
5 


8 
4 


9 


8 
< 


4 

Z 


8 

4 


SO 


Cross- 
linking 
monomer 


HDHP 
THPT 

ig 

3G 


5 


10 


5 


5 










4 


6 


3 


99 


PHYSICAL PROPERTIES 
Oxygen permeability 
coefficient (*2) 


42 


51 


59 


52 


37 


40 


49 


35 


40 


36 


41 


40 


Stock resistance 
index 


82 


78 


75 


78 


76 


77 


60 


78 


84 


80 


85 



»1: conventional siloxene oligomer 
♦2: x 10* n [iPl02(STP)cm/cni*-sec»raiiiH5] 

(to be continued) 



so 



$9 



9 

PAffi 23181 1 RCVD AT 9/1/2005 5:33:08 PM pastern Daylight rime] 1 SVR:UOTO£FXRF-fi/25 1 DMS:2738300 1 CSID:+ 1 DURATION (mnw$):1244 



Sbp-01-05 04:31pm Frora-VISTAKON + T-677 P 024/081 F-449 



EPQ461 270A1 



TO 



3P 



Table 1 (continued) 1 
Examples 

HONOHER 2S 24 29 26 27 28 22 50 31 32 23 

SIOL S-l B 8 7 3 5 8 9 8 7 

B-2 

S-4 

S-5 

5-2(tlJ _ 



7.5 



yfi Si(M)A Si x 35 38 32 40 32 32 2S ^ " 5 

Si? 



: 5fi 



25 



F(W)A 6P 25 34.S JO 

3F 25 35 

FOMA 31 25 

JTOIWA 20 30 29 10 15 
FOEMA 20 . Ji 

R(«)A HKA 20 18 22 21 17 M 
IPHA 15 IS 
CHNA 17 IS iOJ 

Bydrophilic WA 9911 10 B 889 993 
monomer DX 5 3 3 3 2. S 2.5 3 5 4 4.5 , 3,5 

Cross- BMP 4 

linking THPT 4.5 3 
monomer 1G 3342 4 3.5 
2.5 2.5 

PHYSICAL PHQPERTIES 
Oxygen permeability 

coefficient f»2) 38 49 47 39 40 43 35 3 5 40 54 34 

Shock resistance 

JLnfea 81 80 79 79 82 81 78 80 82 85 BS 

*1; conventional siloxane oligomer 
<2: x 10" ll [ml0 2 (STP)cm/cm^*sec*mmHgl 

(to be continued) 
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Table 1 (continued) 

Comparative Examples 
HOIfOKER 1 2 3 4 5 8 7 8 

9 COKPQS1T1QN (wt.S) 

SIOL S-l 
6-2 
S-3 
S-4 

w S-S 







, S-Z(M) 


5 


. 5 


S 


.7. 


10., 




4.8 


15 


Si(H)A 


Si l 


30 




22 


43 


30 


24 


21,9 19 


SO 


F(M)A 


6P 
3F 

FOHA 

FOIftA 

fOEKA 


40 


50 


38 


43 


45 


56 


65.8 28.5 




R(H)A 


MA 

IPKA 

CKMA 


12 




15 




10 


8 


28.6 


23 


Hydrophilic 
monomer 


HA 
DX 


5 
5 


10 


10 


5 




8 


8.8 9.5 
1.75 


90 


Cross- 
linking 
monomer 


HDMP 
TMFT 
1G 
3G 


3 


5 


10 


a 


5 


4 


1.73 

9.5 




PHYSICAL PROPERTIES 
Oxygen permeability 
coefficient (*2) 


d3 


42 


49 


35. 


40 


80 


87 21 




Shoe* resistance 
index 


64 


62 


63 


60 


• 

67 


55 


40 70 



•1; conventional siloxane oligomer 
•2: x 10" ll [mlO2CSTP)aa/cja 2 .sGC-mmHg] 



as As Is clearly shown In Table 1, all the copolymers obtained in Examples 1 to 33, each <xr which 
contained the siloxane oligomer. S-l [oligomer ot the formula (f) in which R2 « H. k ■ 3, i « 1, m =» 3, 
and n = 121, S-2 [oligomer of the formula (I) In Which Ffe ■ H. 1 ■ O. m « 0, and n = 121 &*3 I oligomer 
ofthafermu1a(l)inwhichFb = GHs. k = 3, i = 1. m = 3, and n - 131 « [oligomer of the formula (l) in 
which R2 = H, k fl 3, i = l.m = 3,andn = 2l],or^5 [oligomer of me formula (I) in which F? = H. k 

so = 3. 1 =1, m = 3, and n «= 55], exhibited 3 higher shock resistance Index thai fhe copolymers obtained 
in Comparative Examples 1 to S, each of which contained a conventional sHaxane oligomer, S-Z oligomer 
of the formula (III) in which = (b), R2 = H and t - 13J Further, the copolymers obtained in Examples 1 
to 33 had an excellent oxygen permeation coefficient. 

Further. In me present invention, the contact lens materials obtained in Examples, each of which 

ss contained the alkyl (meth)acrylate and/or the hydrcphilic monomer and/or the crosslinWng Tionomer 
exhibited a synergistic effect of these irKorporated monomers and had superior advantages (e.g. hardness, 
water wettability, etc ). And, all the contact lens materials obtained In Examples were slmul aneously 
excellent in many properties. 
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As detailed above, due to the use of the specified slloxana oligomer, the contact tens material according 
to the present invention can give a contact lens which has both oxygen permeability necesaryfor actuary 
fitting it on and excellent shock resistance over conventional contact lenses. Therefore, according » me 
present invention, the occurrence rale of destruction of lenses in handling can be ^creased end the 
durability of lenses ©en be increased. As a result the safety and economic advantages of contact l*ises 
can be Improved, and the contact lens material and the contact lens of the present invention is very iiaeful 
in practical use. 



Claims 
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1 A contact lens material comprising a copolymer obtained from a monomer mixture containing, as en 
essential Component, a siloxane oligomer of the following formula (0 and/or a sikwane oligomer or the 
following formula (B). 



rs 



so 



(I) 



He Me 
Me He 



30 



36 



40 



[wherank Is an mteger of 1 to 3. 1 is 0 or 1, m ie an Integer of 0 to 3, n Is an integer of 9 lo 199, 
Me is CHj, and 



0 B. 




He ■ c H 

(in which R 2 is H or Me)]. 
(II) 



, D HI* 
CK 2 -N-C-0-CH 2 CH 2 -0-C-C-CH 2 



r-He v Ph >» Fh 
I I 

$1-0 SI-0 -Si- 
He Aph i n 



00 



55 [wtereln k is an imager oflto3,iisOorl. mjs an Integer of 0 to 3, p+qreen integer <rf 11 to 

139 (provided that piO and q^O), Me id CH?, Ph Is 
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s and Ri Is as defined In the -formula (I)]. 

2. A contact tens material accorcflng to claim 1, wherein the siloxane oligomer of the formula (r or the 
formula (II) has a molecular weight of 8DO to 6.000. 

70 3l A contact lens material according to claim 1 , wherein the monomer mixture for the copolymer contain© 
0.1 to 15 %* by weight of the rifoxane oligomer of the formula (I) andfor the siloxane oligomer of the 
formula (ll). 

4, A contact lens material according to claim 1, wherern the monomer mixture for the copolymer is a 
,5 mixture which contains, as an essential component, at least one a fluorine-containing (meth) i>:*ytate 
and at least one siloxanyi (meth)acryiate. 

6. A contact lens formed by processing a copolymer obtained from a monomer mixture containfn. j, as an 
essential component, a sitoxane oligomer of the following .formula (I) and/or a sJJcxane oligomer of the 
20 following formula 01). 

(I) Me Me 

He He 



■iC\! 2 J^pf-O-CCHj ) fc ) t 0-» 1 



[wherein k Is an integer oM to 3. I isO or 1, m Is an integer Of O to 3. n Is an integer of (I u 199, 
as Me Is CH 3 . and 

Ma 

He 



0 | 
h i5 -C-|j - < V 



Rl is -C-N — < > 0 0 R 2 

Me 2 H 22 2 



45 



(In which Is H or Me)]- 



50 



55 
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10 



*3 



30 







r Ph ^ 


I 




I 


- Si- 


■0- 


■Si-0 ■- 


I 






k He 


n 


"Ph 



Ptl 
I 



Ph 



[wherein k is an Integer of 1 to 3. JUs O or 1, m Is an Integer of O to 3. p+q Isan integer of 11 to 
139 provided that p20 and qM), Me is CHa. Ph is 



and Rt Is as defined in the formula 0)]. 



a. A contact lens accorxfing to claim 6. wherein the sUoxane oligomer of the formula (I) or the formula 00 
has a molecular weight of 800 to 6,000. 

7. A contact tens according to claim 5, wherein the monomer mixture tor the copolymer contains 0. jo 15 
% by weight of the sUoxane oligomer of the formula (I) and/or the etloxane oligomer of the formula Jl). 

a A contact lens according to claim 5, wherein the monomer mixture for tte copolymer Is a mixture n/hteh 
contains, as an essential component, at least one a fluortne-containing (rnethjacrylate and at tez.s: one 
siloxanyl (methjacrylate. 
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